where V is the velocity of the acoustic wave in each AOM, L and n are the length and optical refractive index, respectively, of each AOM, and λ is the free-space wavelength of the input light.
Since the first diffraction orders produced by the first and second AOM's are Doppler frequency shifted an amount f 1 and f 2 , respectively, 3,4 the irradiance of the shearing interferogram varies sinusoidally with time at a frequency ∆ f, and ac electronic real-time phase detection can be used. When ∆ f = 0, visual observation and photographic recording of the fringes are possible. For dc operation only, it is possible to use just one AOM in retroflection. That is, by sending the light beam twice through the same AOM by means of a mirror, ∆ f is zero. By either changing the distance between the AOM and the mirror or adjusting f 1 , the shear can be varied. The AO/LSI can be extended to produce shear in two orthogonal directions by means of four AOM's in series or by means of a beam splitter and two mirrors with two AOM's in each beam.
Since the stability of the interference fringe pattern depends only on the difference between the acoustic frequencies of the two AOM's (i.e., f 2 -f 1 ), best results are obtained when one main megahertz frequency (f 1 ) oscillator is used, employing a frequency mixer and an auxiliary dc-to-kilohertz adjustable oscillator to obtain f 2 = f 1 + ∆ f, as indicated in Fig. 1 .
Experimental results for the collimated-light AO/LSI are shown in Figs. 3-4 . Figure 3 In addition, the AO/LSI is completely nonmechanical. Further, a continuously generated acoustic traveling wave in an AO/LSI gives a 100% duty cycle and thus offers the ability to keep count of the interference fringes as they pass by the detector array. (With the grating LSI there is down time because after each scan the direction of the grating must be reversed.) Thus, it may be concluded that a collimated light AO/ LSI is feasible at visible wavelengths. It is reasonable to expect that this technique will work at infrared wavelengths.
